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The R21700 CR number is being used to facilitate the 
MICE Automated Payload Tracking System (AMPTS) and 
still retain NSTS 1700. 7B as the document number. 
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CHAPTER 1: GENERAL 
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CHAPTER 2: TECHNICAL REQUIREMENTS 
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200.1b Catastrophic Hazards. Catastrophic hazards shall be 

controlled such that no combination of two failures or 
operator errors can result in the potential for a 
disabling or fatal personnel injury or loss of the 
Qrbiter, ground facilities or STS equipment. 
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201.1b Controls. A device or function that 
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201 . 2 Functions Resulting in Critical Hazards. A function 
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202 SPECIFIC CATASTROPHIC HAZARDOUS FUNCTIONS 


In the following subparagraphs, specific requirements 
related to inhibits, monitoring, and operations are defined 
for several identified potentially catastrophic hazardous 
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engine firing) by a real-time RF command with prior 
NSTS coordination and approval and the RF command t 
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202 . Id (2) S&A Will be Rotated to Arm Prior to a Safe Distance. 

Prior to rotation of the S&A and separation of the 
payload from the Orbiter, the flight or ground crew 







W 


d 




W 


01 



tn 



01 


<D 





01 



r—4 



01 


45 

45 

ho 

01 

W 


43 

01 

C 





45 


a 

0 



• H 


P 

60 

a 

u 

01 



45 

•H 





O 


•H 

G 


01 

G 



a 

• H 

•H 

in 


r—4 

43 

0 

0) 




d 


.d 

P" 


01 

01 

>> 

a 

0 

u 

> 

d 


f — 4 


G 

45 



•H 

OJ 

o 

P ■ 

a 


G 

0) 

G 

<u 

G 

•H 

01 

45 

a> 

•H 

a 

0) 

p 

45 


a 

G 

• H 

a 

0 


45 


0) 

0) 

45 

> 

43 

a45 

£ 

■ r-4 

P 


a 


cr 


45 

0 

u 


P 

a 

> 


P 

G 



P 



0) 


d 


•H 


a 

0 




• H 

• r-4 

p 


01 

(U 

P 


tn 

a 

T3 

0 

G 


? — 4 

d 

0 


£ 

< 

G 


r—4 

01 

a 

in 

W 

45 

0 

01 

0 



bO 



0 

G 

p 

0 


0 

in 

01 

45 

0 


01 

ho 

0 

0 

■ r-4 

0 

0 

d 


d 

f— 4 

p 

w 

1 — 1 



01 



•H 

43 

45 

♦H 

G 

•H 

P 

P 


G 



>* 

w 

a 

c 4~4 

• 

0 

o 


P 

w 

a 

P 

f — 1 

«m 

> 

■H 


P 

d 



d 

d 

0 


bC 

a 


CD 

O 

» — 4 

a 


<M 


01 

43 

) 60 


a 


O 

a p 


P 

a 

0 

> 

45 

d 

P 

0 

*- 


01 

43 

a 

a 

P 

v — ^ 




d 

0 

a 

-H 

•H 

CU 

P 

P 

a 

G 

f — s 

43 

U 


0 

*H 

d 



hC 

01 

u 

Q) 

01 

G 

a 

T3 


a 

X 

bO 

d 

a 

a 

01 

u 

G 

45 

01 


a 45 


P *T3 

•H 

• H 


cm 

0 

01 


v — * 

d 

d 

01 


0 

p 

o 

• 

♦H 

p 

d 

W 

a 

G 

0 

i — 4 

O 

0 


bD 

, — 


P 

G 

43 

P 


d 

w 

G 




ai 



0 



p 

a 

03 

43 

in 

45 

01 

*H 

01 

r—4 

a 

•H 

0} 

w 

cn 

a 

01 

d 

G 

m 

p 

a 

•H 

^ — * 

a 

* H 

P 

W 

) a 

G 

a 



G 

• rl 


01 

a 


p 

01 

a 

01 

G 

d 

P 

43 


0 

0 

a 


p 


O 



*H 

a 

a 


01 

> 

p 

03 

0 


01 

r—4 

0 

w 

a 

w 

0) 


G 

G 

a 

bO 

* H 

0 

-H 

> 

01 

T) 


G 

01 

45 

u 


tn -h >» Goioioi-HCdotnaiG ' !N p 

a; d co p, 42 p > op Gap o d o 

0 O P {5 £ r—4 a aWH (/)*«,£: • 

•hog d d 045.— »rHP 00 o wo; h o p r-i 

P P d 0 0fl)^fl)HfiOn3P(jOjSfllrt d 

1 *H 0PO43dOc MC+H [fl X a OOP 

HT) B 1 W G t ft O > rH 

dap rH a>>o;p*H(y*— (p-ogrH g a o o -h 

o d -h p wxsaapdaa o' be-n 45 aw 

a -Q a, o p d d a45 < y d in £ . d g o <m g 

<-h 0 45 a f — s 45 in 43 o ^GPdOPhO 

g HOSrHUO aGUtntnd43o pc 
acoa a, .noooPSoo-Hd^a g a o *h 
0 *h tn g a 0 <d aw > g 43 p g p 

GO) P * rH *m 0 WP0-H0G0G0430 0 

a 45 «-h a b0 P G00in434343 O43*Hind*H -a, 

♦Hpd d d a o> a a) -h >> a >h ns ooa-o 

P a rH «H0O h ^ (O'H X (i).H (D 

C'h-H rH G G C 45 45 0 OWT3^!DU>>0 * P 

o o g a? *HadUPwp>> o -h u a d *h d 

a p * a fe Pd- GrHOJxix -h a a< 

W 0 ^ (O^tH a OP'fCH 

o p o ^ G o a »h o-H^-tdP tn o d o o o 

> pH(N G d 43 I-H O TJ GT3 0i: <C H 

d d o ^ G • 0 m «) *h c * c ^ <yps-.da> 

45 p o 43 '4Jh ojtj ? a) acj-H a rfjc a > tn o 

mtUrH -h d o c+h g s o o d o Pd r-* P i c 

P 0 * G 0CUdd-H‘HG 45 43 P i — I , I — 4 -H *ri r~4 0 

,t0 (1) 0" ©OWNG>a,OPW©<U't>r-iP^-HW 

pjc^o *h g g d-H0J*H0io>»a4:a-HGad43 

, 6 p p c<r eu,adjG0TJ.P04>w<P!Pd£aopid 


d 

03 03 

0 $ C 3 

0 o 

01 03 








a tn 




43 


45 

01 

0 43 




01 >» 0) 

G 

P 

cm 

•h a 43 


be 

0 01 

P 45 cm 

01 

•H 

d 

P P 01 

>> 

a 

P 45 

g d 

P 

£ 

in 

0 0^ 

P 

H 

P 

d 43 in 

d 



d Oh 

P -H 

G 

01 

a oi 

01 

43 

01 

a> 0 

a g 


T3 0’Hi — <45 0 6D d P 45 rHp 041 

Oh B1 N p rM G45XP 

o g a p a ^45 dbfl r-naopoa 

a o 0 in p PxJGjaddu-H^d 

•H P *h G a * r-» -H *H P S 45 £ a 

hD-H P G 0 P £ p G *h W P O OJrH 

C P ,o3 P U a 0 O « ^ P HP o 

0 G 45 P a) u (ft *H p GW G 

OG 0>P0tn-nGOinP0inP 

cm g i— i a; ho o h in o a« o in g d a 

0 0 P d *h P r — i a 45 r— t G G 0 

45 G P«-h 0 a Wr-5 OP S box U 

p a) OhP >> 0 O 0 *45 *HO 

G CXPdPhOWO 60 bO P 43 a P 43 

do 45 a >> o a -h g in a 

NPGa;wG*HG(y43P‘H^da d 
d 0 45 0 « <DP G N *h W 

45 d) 'x 4 p ^ p P P 43 ~ • h W d 0 - 

bop) a tn d) m g g 45 d^ a 

(Dda0dajp3G ^ h <u Gp o 

45 S d P U 0 G P «— iCDXHPGGd'H 
H d waa45WOGOwoai-Hp 

TJ ^G-nd-HPGGG G*HPGd 
a 0 X p 0 GPbflOJGW-HdP 

*PO-^dWG0)45C*Ha45*HG>a • 

du-^p-H(DbePOfP-HP«-HO a) h 

• H*HpG>tTOPG U P » — * >**H 

Gr-idoc (Dd^» a ^otycG 

q; g a d (DPJ^d qj-hpco o o d 0 

PC*riO •p P42 do cS 

•h h a g a d a) g O d p5a>d ty 

G d a-ri w 42 O P P *H {y ^45 PG bfi 

OOP a wgxj pwod 

P a G T5 d < — i cna<UG0 *H -G 

a) o*nd h -osppo; -T3 a a 

o 45 u o bo d - a *h .h p p o <l> 

S he {/) « — < a45^-G G GP W W <y-H a 

o -.h >>-h wooajoP>,G^Hpa 
P0X d 45 ap d. w g d d d 

(OGG-aWUX *H0 45 w G 

• H 4) t — • G .HU*HO4>0Pr-iP G) - 

o* ‘HflJflJHCdH^CUO 

(V P 45 P d G O d CU G h 41 -h 0 

G) WP-rHpdP O G PGPdPW45 
o d 45 Pwada;tnGCP aP 

d < — < CL> G W *H a 45 45*n 000>»0«y 
C0045053 0JP< 5 PP U O P 45 U & 


r*4 

d 

03 

03 

O 

08 


01/13/89 



rH 


d 

0 


X G 




X 


G 



P 

i — t 

i — ( 


d (fl 

X 


d 0 

^ — S 



0 0 


P 0 



to 

c — i 

d 


G 


0 • H 


G 


to X 

0 

G * ri 



G 

•H 

X 


0 

P 


rH P 

v_> 

0 


0 

G 

0 G 

0 


a 


w 

0 

X V) 

•H 


>> 0 

d 

faD 


H >* 

d 0 

G G 

X 





P G 

P 


d d 

CM 

G 


u d 

X 

d d 

p 


0 

to ^ 

m 

G 

* H 

P 


a 0 

. , — j 

d 


a 

to G- 

ax 



> 

P 0 

0 

0 

£ 0 

d 


G 

W Oh 


>> ? 

i— i 


X 


i — i 

• H rH 

0 

X 

« 



0 

O G 



rH P 0 

G O 

0 ^ 

G 

d 

d 

X X 

• H 

G 

X rH 

G 


X 0 

CM P 

0 


f — i • H rH 

0 0 

to o 

d 


> 

•h d 

> 

• H 

d d 

0 


P X 0 

G X 


d 

a g 

G rH 


0 


P x u 

0 

d 

0 


G 

P rH x 0 

p 


a - 

0 a 

’ H 

i — 4 

to 

0 

C G -h 

X 

a 

rH 3 


0 

G X 

G 0 



GXP 

G 

P 

d rH X 

0 • rH i — I 


0 

0 

a 

a 

0 faO d 

d 

t H 


0 0 G 

•H P 

to P 

P 

d £h x a 

i-H 

G 

d P 

0 

a 

P X U 


0 


G to d 

G to 

G to 

0 



g * — 4 a 

0 


a m 

p 

0 • H »H 

0 



G rH 

cr p 

a .g 

a 

0 


0 d d 

G 

0 


tn 

o 

d G rH CO rH 

ho 


d ! — ( 

0 a 

■ H 

G 

. 

a o 

P X 

d U) 

>* 


*h a 

wen 

G 


to 0 

G 

0 X 

d rH 

0 -H to 

G 

P 


w 

d x c h a d 

•H 


*h a 

c 

> 

0 


d X G -h 

0 

a 

«H G 



0 d 03 H 

p 


H 0 

hC U>f—4 0 

X 

G 

p 

G P 

0 

H 0 

G 

G 

G G 

* -d 

to 


0 G 

G *H 

d X 

rH 

0 

0 

•H 0 X 


0 

P 

0 

•H 

0 0 0 

CM U 

G 


> a 

•H to 

> P 

0 

•H 

a 

0 CM 

£ 

G 

W 

P 


a h x o *h 

G 


* rH 

£ 0 


£ 

G 

0 rH ■ 

0 

* G 

W 

0 

0 +JN G jC 


to d 0 

0 X 

0 x 

G 

G X 

£ 0 CM 

rH 


0 G 

G 

> 

0 

d 

P 


8) > Jh 

X G 

0 

d 

0 

P O 

G4 

r-“-s 

> X 

G 

rH 

0 U X 

to X 



*> ^ H r-i h fd 

G X 

X 

0 CM 


tn 

rH P X 

d X c 0 X u 

P 


rH M 

0 d 




rH 

p 0 

0 



P 

> 

d X 

a 0 

G 


d 0 0 «H G 

P'<HH 

£ 

0 

to G X 

X X 

> P 



P *H 

d a 

0 


> P P 

G 

* 0 

0 

0 

£ 

d x a 

p 

c 

G f — 4 

G 

d to > 

G 

> 


d 

0 P 

G » — 4 


rH 

q 

0 P d 


d 

a d 

0 

0 

a -h o 

bD 0 

0 


a *h p x o 

0 C 

P ! H-8 

0 

rH G 


P • 

0 rH 

G 

•H 

X G 

d £ 

G 


0 -P c 

P G 

*H * H 

• H 


G 

bO 

0 

a 

• H » — ( 

P 

P 

a a 

G P 

a 


•H -H (P 

G 

P 

G 

P 


P to d 


P 0 

P 0 

G 

d 

0 <D 

d 



p G * — 1 G P 

d 0 

G 

to 

C+H 

d P G 

0 

G P 

d a 

0 r — ! 

P «h m 

ax 

0 


d ■ h d 

• H to 

G X 


d 

0 

• h d 

G 

d cn 

rH 0 

0 

0 

w d G 

G- 

p 


rH > 


X P 

to 

r — t 


>>x a 

O 

rH >> 

0 G 


w 

>> cn 0 

*Pi d 



0 >>-H 

to 0 

• H 

G 


P 

X * H 


rH W 

w a 

G 

•H 

W P 

0 

G 


to rH G 

0 X 

> X 

0 

0 

-H 

X 


0 

H 

0 


d w 

P 

•H 


H h (T 

0 H 

o 

G 

X 


X C -H 

0 

a g 

X 

•H 

0 

G G 

to 0 

d 


d 0 

•H 


G 

p 

G 

0 -H 

0 0 

0 .H 

P 

X 

0 X G 

p a 

a 


0 u 

> 

X X 

•H 



f~4 X 

> 

G • H 

A G 

0 

p 

•H 0 x 

a 

0 


•H »rt X 

0 “ 

£ 

P 

X 

to 

rH r— 4 0 

rH 

a p 

p cr 

d 


P X P 

0 G 

G 


a a 0 

X X 

G 

G 

G 

G 

0 d G 

d 

G 

• H 

0 


G 0 

a 0 



XX G 

0 

0 G 

0 

d 

0 

G 0 -H 

> 

0 X 

bO rH 

G rH X d H 

0 0 

to 

• 

U U 0 

rH rH 

♦H *H 

0 


G 

P <H p 


X “H 

a 


0 

•H 0 0 

G X 

0 

a 

0 0 X 

0 rH 

P 


P 

G 

G G cr 

a 

P G 

•H 0 

i — 4 

G 

G G G 

-H 

O 

0 

P P -H 

G -H 

d > — 4 

d 

0 

• H 

0 p 0 

0 

P 

a bo^H 

P 

P P 

G 0 

♦H 

p 

0 0 to 

P <P 

G d 


rH 

P 

U 0 G 

•H 

0 Cfl 

0 G 

d 

G 

W CO G 

cr > 

> 

cn 

^ G G 

G * — 4 

0 P 

0 

P 

G 

0 

P 

P -H 

a d 

a 

0 

■h do 

0 d 

0 

>> 

>> >> 0 

0 G 

a 0 

G 

G 

0 

0 rH 0 

d 

d x 

O ' — ( 

cn 

0 

X X o 

G X X 

to. 

a* a o 

0 <H 

o a 

d 

0 

O 

X 0 X 

rH 

rH 














0 

0 0 















M 

W X 








/H 







H 

•H P 

d 







X 








d d 

cm ca 


d 

cm 


03 

o 

03 


03 

O 

03 


03 

O 

03 


0 rH 

X n 3 

0 0 0 

0 G f-H-H G X 0 P 

p -h <d h ^ 0 p bO to 

bo X d P X G G 

G c ^ UH C 0 fll 0H 

00 c to 0 o g P *-h o 

to 0 Vi rH G to G 

OGXOto0PXGdPP 
r-i 0 G P G 0 Q -H G 

U <tn 0 bD-H <D 0 G -H bOX o 

a g x x a 0 g g -h a 

v) tu 0 -h *h p a a-H x 

*h U X G X £ 0 G G £ 

G C OJ G 0 x-^.H • h o 

"0 d • H CX • H 0 » — 4 0 d Gi H 

d P 0 <P X v '~' rH 

0 lo <u * — ( a? ^ s g d a 

r-H -H <y 0 d G 0 ) h o O bD 0 

>vx g x a o Gr-^^^-H gp 

d X P -h o -h d G «h to 

a cu p g^h £ cm 0 p g >> 

^ .—4 P 0 G -uu-hw 

0 d P 0 U d 0 CM C 0 d 

x: w w m dx >o oJh a ^ 

p rfP^-tGPr-HCMPajaJO) 
0 0 G 0 G d to GP 

hj Ph o f- f 0 > x *h p w 

•— i 1 0 O 0 *H G ax G CL) p 

•H -n P G fli 0 C fil 0 X G 

X G d P H ^ 0 0 G 0 X P X 

*h d -h G P 

0 Q)G (1) a P (D^h 

X P ‘G (!) fli G 01 aO D 

• a) cn p a.r-i d 0 bo 

03GH « (U 0 O a d X bD G 

pPr-iPOP w a c d 

•H d -H -H fd P *H *■♦-< bO -H -r4 f — 4 

X G X X > X 0 OG G 

•HfdW-rHOJpca; -H 0 0 0 

XX MM G (11 > fl) CU M 

a p c dg x:^pccdgop 

1 I G • H J — i U rH 0 *H X 

G 0 0 G -ri m -H X P 0 G 

rH0X<-nGto£HPO MO 
d P P d P -h d - P 

O -H U G T3 to X G 
•H X ~ -h 0 CD P • CT3 <3)H (fl 
GGhOGUbO-HOJOdPOOJ 
POCP GXOOOtoGO 

U* • H o £ d *H *H rH GP'H 

00 G 0 Ogx> 0 xgg> 
HX!*hhh g g 0 x d X 0 0 
&3 PG 0 <P d -h X P a P OX 


<D i — i 

J3 CtS 

>* -p a 

Jo • H 

g q 0i 
x o d p 

0) .X * h 

g c a 

T3 0 0 O G 

<d p -h a o 
G -H P 
■H G d d G 
GOG CD 

cr a d t M * h 

(D a 0 r- c 

G 0 0 

X CO G G 

0 0 -H 

0 rH rH *H 

G c d P T 5 
X d G -H 0 
P X -H to G 
to «h o 0 

0 a p 

X VI » — 1 *r1 

P P *rt 0 G 
•H iJ G O 

gh x g h a 

0 *H G 

X 0 

0 G ^ -X 
^ *H 0 G 
P G 0 >> 1 > 

H U P d H 

p d *h a 

W U M X 
d -H G G 0 
0 G G O U 
» — ( P 0 *H 
U G 0 > 

P 0 bflX 0 

< rH P XJ 

0 G 

0 0h 
• P 0 0 
fe0 C P G G 
0 0 M V. P 
•rt t 3 bO G 
G G *h TS 0 
0 0 h d u 
p a^H o 

•H 0 rH ^ 

fl X 0 >> 0 
0 G X d f-t 
^ -h p av^ 



d 

d 

03 

03 

03 

CM 

o 

o 

CM 

03 


01/13/89 



P bo G 




05 <y 


G 


P 





G 


0 


M G 


■H 

0 * 

P 


0? 

05 


0 


p 


-H O 


G P 



05 , 

P 

05 





G 


0 

P t M ’ 

P 

G 

P P 

P 


p 

0) 

cr 


P 

1 

H 

d . 

P 


d , 

P 


a; . 

p 

0) • 

G ■ 

H 

G 


0 

P 

G 

w 

bO 


w 

p 

G ^~N 

0 

P 

0 

» 

H 


05 


•rH 


g • 

•H 

03 


0 t H 

. 


P P i 

rH 


M 

0) ' — ' 

p : 




d « 

H « 

P 

05 i 

P 


w 


P o < 

H 


W - 

CO 

a 

d 

d 

• H 



G 


rH , 

P 


05 ' 

— ' 



p 

05 


0 


-H • • 

■ H 

- , 

■ H 

u 

05 

*N 

G 

•H , 

P 


P 

P i 

i — 1 rH , 

P 

05 <H 

rH , 

P 

G 

•H 

G 

P 


•H 

G 

*H O 

G 

> 

•H 

• 

P 

05 

d 

05 



G 

<u 

£ 04 

*H ! 

rH ( 

rH 

H 


P 

a 

> 



0 13 



d 

d O 

0 

■ H 

05 


P 


a 

G 

h0l3 i 

rH 

> 

G 

CM 

p p 

G 

05 




0) 

G G 

d 


cr 



G 


P 

W 


0 

a 

**h d 

o 

G 


P 

G 1 

O 

rH 


05 


£ 

0J 

u 

• H 

0 

13 

a 

0 


rH 

P 

• H 


p -a 

0 '' N 

G 

•H 

d 

d 

•H 

05 

* H 

W 




G 

P IH 

P 

P 

0 

G 

G 

P 


G 

•H 


<D 

•H 

•H W 

U 

d 

rH 

bO 

a p 


a. 

> 


p 


G 0 

05 

rH 

>> 

d 



P 


* H 


p 

0J 

0 rH 

rH 

0 

d 

G 

p 

a 

d 

05 

P 



q 

a * 

0) 

w 

a 

d 

05 

0 

P 

> 

G 


13 

d 

rH 


•H 


a 

G 

G 

P 

rH 

d 


0) 


05 O 

05 


05 


05 

Ps 


d 



13 

p 

BNJ3 

05 

P 


a 


w 

> 

P 


• H 

G 

•H 

P 

P 

P 

0 

0 

05 

P 


G 


> 

a> 

p w 


P 




U 

•H 

G 

05 


0 

a 

1 P 

05 


H 

G 

0) 

G 

P 

0 

a 


G 

0) 

rH CXP 

t H 

♦H 

0 

p 

d 

•H 

• H 

>> 


a 

u 

d d 


0 


•H 


P 

P 

P 

0 



• H 

05 u 

P 


13 

P 

» — } 

w 

G 

d 

rH 



0 

U bD 

W 

G 

05 

CX« — i 

•H 

•H 

< — ( 

CX 


p 

cr 

d 

G 

0 

G 

05 

•H 

P 


0 

05 


• H 

05 

U U 

a 

• H 

•H 

u 

£ 


P 

w P 


P 

G 

0 d 


P 

G 

K 


05 

d 

•H 

V 


• H 


a 

w 

• H 

cr 

05 

05 

P 

o 


G 


P 

0) 

OJ 

G 

w 

05 


> 

d 

•H 

05 

a 


G 

> 

a g 

0 

0 

G 

W 

• — 1 

; w 

G P 



• H 

0 

• H -H 

p 

a 


G 

d 


p 

P 

rH ' 

• 


P 

P 

•H 


0) 

P 

> 

d 

0 


d 

£ 

rH 

d 

1 -o 

G 

rH 

P 




05 

P 

G 

05 

d 


rH Q5 

0 

d 


13 

G 

bfirH 

0 

•H 

G 

0 

0) 

d G 

a 

u 

P 

05 

0 

G 

05 


P 

O 

• H 

P 

05 -H 


*H 

0 

G 

P 

« H 


faO 


fH 

P 

G H 

05 

G 

G 

05 

P 

> 

0) 

G 

bOP 

P 


05 

P 

d 



d 

05 

P 

« H 

G 

G 

a 

P 

G 13 

P P 

rH 

0 

rH 

•H 

P 

c 

•H 

G 

0) 

05 

d 


u 

f — ♦ 

a 

, 0 P 


05 

G 

0 

T ! 

05 

05 W 

<P 

Q5 

•H 

G 

w 

0 

P 

CX G 

G 

0) 

B 

G d 

0 

S 


G 

•H 

d 

0 

0 P 

hO 






C 


G 

p 







05 


? 


G 

w 







G 


0 


d 

G 

w 






• H 


p 



H 

• H 






N 


w 

G 

p 






05 


d 



0 

G 


G G 


w 

G 

P 


G d 


w 

•H p 

d 

• 

P 0 

05 

d p 

P 


P 


•H 

W G 

P w 

w 

P P P 


hO 



>> w 

05 


W G 

• H 

G 

P 

p p 

G 

05 


P d 

G 

a 

G G 


0 P G 


G 

■H 

rH 



d 

05 

G P 

P P 

• n 

0 p 


G 

W 

♦H 

05 

d P 


P 

CX-H 

bO d 

P 

0 

G 

W 


P P 

05 

w 

W 

a w 

•H P 

d 

P w 

> 


^ • 

se 

P 

G rH 

G 

>> 0 G 

W P P 

G 

G 

i — l 

W 

G P 



• H rH 

G 

W 

G 0 

W p 

• tH 

d G 

d 

G 

bD G 


o*h o g abo> p rj-h 


• X W G P G P H R (D'H -H (D f — t 

p d G P p-HGGOPUWWGWdG 
0 P > G P P ap G Ul<!)nSQJO-Hil)^ 
•H i — i 0 0) d bD >> a P -h ( — i 

4) O UH R R R tf) K1W P G G 

d bD > p 0 t*h o *h H a? d a> - 'G 

a g a* g p,.h.h+) w-PtojiHjR bo^ 
0 C-Q o g o £ p w ap 2 : p op gw 

P o o g d g >> bo id o-h (A 

G -h p g -h o w g P P *h g p -h • p <u 

Q ^ +Jr- i p N <h 0 0 HjRH G d G 

GddPdPGP>*P«HP (U (i) d) a 

a p p p in d p oi^x p p p 

O-H O w W'O bfl 0 Q - P *m g P 

•H P W W >> d >> -U-hPPP W G U 

wg-hQgp-hwggp g ^ c > d 

WO 0) » — t p Q -h P P 0 0 o OP 

a? «h p r^ rf 4 )*h«h g g a u 

g a) o w G p c.iii'H >»cp id a g p 
ap >> .HO-HWGPdPGdPOG 
0PbOWp£Pt4GG-HGp gw d 

0 G G dU>rHHBTlP3bfl 

OG-nPdPGGa g o p g p a c - 

T3RRNH>>U0Un3 G d W H W 

p -h a) d dr h h >* o p -h p w N q w n g 

*h w an ,RHPK u ‘h C d £ -h G G 


a 

G 

0 

rH 


•H 

•H 



>» 


d 

G 

p 

0 

w 

G 

P 

d 

•H 


G 

G 

P 

w 


0 

P , 

P 


P 


P 

>> 

G 

i — < 

& 


p 

a 

•H 


G 

• 

p 

• H 

bDP 


G 


p 

P 

•H 

\ 

W 

G 

0 P 

>% 

G 

G 


> 

♦ H 

G 

P 

P 

P 

d 


d 

u 

• H 

G 

.G 

a p 

W 

0 

G 

•H 

P 

p 

W 

d 

G 

G 

G 

p 

• H 


P 

a 

0 

G 

G 

• H 

> 

P 


G 

G 

♦ H 

£ 

d 

C 


P P 

G 


G 

P 

•H 

P 

•H 

■H 

d 

P 

a 

G 



■ H 

G 

d 

d 

G 


P 

G 


d 

P 

w 


G 


a 

>>P 

N 

G 

P 

0 

> 


W 

» — i 

G 

C 

• rH 

G 

G 

P 

w 

0 

rH 

G 

d 

■ H 

d 

t — 4 

P 

DC 

d 

ax 

0 

w 

G 

0 

W 

G 

G 

P 

d 

G 

G 

•H 

>> 

d 

03 

p 

a 


P 

G 

W 


G 

d 

a 


N 

p 

G 

p 

d 

G ^ 

d 

0 

0 

G 

G 

G 

G 

0 

rH 

a 

0 

d 

>> 

d 

< 

a 

•H 


G 

G 

P 

P 

W 

•H 

0 

G 

a 

d 

p 

P 

P 

P 




p 




G 


G 




d P 


n d 


G 


P 

P 

• P G 


P 

G • 

p 

0 

G p P 


P 

nS C/3 

0 G 


PGP 



P H 

0 

• G 

g a 

d 

>> 

P C/5 

G P P P 

0 p 

p 

P 

2 

G 

G P 

-GO 

d 

d 

G 

P P 

d d 

w a 

p 

P p 

G G 

P .H 

n ap w 


d g 

P P 


d0dd*HGPPP> G d P 

g h p o o p p w Ojc a) 

G i — i U P 0 0 ) G ^ P G 

a U G *h P o a bOP 

0 >»P G 0! bOP a G 

g P p d > C q g d d P P 

p p a p P >> O O X! ^ 3j 

p O P d P P P P P > 

0)'HUd>ci-HT3WC O 

jr x p x tun 0)13 d ro - g 

P -H W P -P P W Q WPP, 

P d w 4> x m « -h a 

bD d P w G o p P P g p 0 d 

g a d 0 g p p g *h p 

• H 0 U CD P d g 0 p w p g 

wo p d p ap a g p 

p u d w g a 0 p a g >% 

d ;>>PdOPWGGPP 

p£ P W W GUpGWPpW 
• H * H - G dP d P G 

P P • P P P P G P 0 

♦ r-H 0 q hO O -h w h d (UP 

bD<p g d * P G -0 ap P 

d pH (D P W O P 6 P ‘H 

•h a) w r-< h/ ai tn p (D >» g d g 

P _c >, g g \p o d P ax 

d p w a B p r-» a oo a sc 

a? o <u p d p p o o 

P 0 01 G P P P P CQ a? q u g 

G > p a w d G pC p d p 

a? 0 P 0) dz phu d 

> p qwiPw p p a 

O d «h p o d g 0 >•> g G 

0 (D M X 0 P CXr~H w 

PP WPP H G 0 *h o; 


a 

G 

w 

p 

p 


G 



P 

G 


G 

d 

d 

rH 

G 


G 

P 



G 

a 

rH 

G 

P 

p 

d 

G 

bOP 

P 

• 

P 

P 


d 

hO 

P 

r — 4 

■H 

G 

G 



a 

* G 

W 


•H 

G 

G 

G 

G 

0 

•H 

p 

G 

G 

> 

•H 

• 

G 

P 

a 

a 

G 

a p 

P 

> 

P 

•*H 

G 

cn 

G 


0 

0 

P 

0 

d 

d 

0 

W 

G 

G 

H 

P 

O 

G 

G 

d 

0 

G 

p 

p 

>> 

G 

P GO 

d 

O 

a 

a 

a o 

P 

w 

d 

W 

P 



a 

04 


O) 

00 

\ 

CO 


O 


00 


p 

03 


a 


04 

O 

04 


OJ 

o 

04 



bO 












<D 







q 







XS 

CO 




P 



CO 




•H 







d 

■H 




G 



• pi 




V 







© 



q 


rH 







Pfl 





<D 


V 

r* 


0 


•H 



© 




CO 

© 




q 

(1) 


d 




d 



hD 

© 

V 



Pi 




P X 

0) 

0) 

a ns 

<u 

V 


P 

d 

CO 

0 


£ 

G 

to 



r— i 

X 

X 

1 — 1 

(U 

q x 


a 

0 

X 

•H 



© 

* — 1 

v> 



•H 


x 


X 

© 


a; 

0 


q 

£ 

(0 


P 

•H 

♦H 

X 


d 

0 


© 

CO 

ax 

q 

£0 

q 

© 

p 

X 


o 

d 

X 

G 


Vi 


V 

X 

>> 

© 

pH 

0 

•rf 

0 

a 

© 

q 



Vi 

• H 

d 



q 

' Pi 

X 

CO 

X 

q 


X 

*rl 

ax 

© 


q 


X 

* — i 


0 

• h 





0 

a; 

X 

X 

d 

X 

a 


0 

0 

g 

rH 


£ 


«N 

V 

q 

pH 

0 

X 

Q) 

d 


0 

© 


\ 

£ 

•H 

© 


X 

X 


M 

0 

pH 




p 

p 


p 


X 

x 


a 



G 

u 


•p» 

•H 

X 

pH 


d 

0 

q 

• rl 


a 

8 

V» 

0 


© 

d 

X 


X 

> 

d 

i — 1 

X 

a 


£ 

G 


d 

0 

q 


X 

r-H ( 

© 

• 

p 


X 

•H 

5 

© 

X 

0 

cr 



© 

b0 

t X 



rH 


pH 

X ^ 

X 

£ 

3 

to 

q x 

© 



x 



pH 

0) 


© 

•pi 

d 





© 

CO 

p 


co 

CO 

q 

V? 


pH 

a 

CO 

CO 

p 

a; 

X 

XS 


V 

a 




© 

>» 

•H 

0 


d 

0 

V 

CO 

X 

pH 

q 

d 

a 

X 

© 

CO 

bO 


o 

CO 

P 



X! 

p 

d 

V 

CO 


d 

0J 

0 

a 

rH 

• Pi 

q 


*H 


0 

Pi 


(0 

a 

0) 

> 

•H 

© 

pH 

pH 



© 


■H 


> 

© 

x 

0 




10 


X X 

i — ) 


X 

a 


X 

P 


© 

X 

•rl 



X 

Vi 


© 


X 

CJ 

d 

d 

>%x 

• rl 

0 


X 

X 

c 

f — N 

• 

d 

0 

** 

hfi 

© 


a 


P 

0 

d 


X 




0 co x 

0 


CO 

d 

X 

X 

0 X 

d 

pH 

0 

(0 

•rl 


*-H 

© 

5S 


0) 

pH 

0) 

1 — 1 

P 

X 

q 

p 

.0 

a 

a * — t 

CO 

q 


V 

xs 


rH 

Pi 

>v 

bO 

d 

0 


© 

a 

D 

o> 

Q) 

>> 

© 

0 


0 

d 


o 

• H 

d 

d 

© 

X 

V 

> 


CO 

CO X 

d 

t — 1 

B 


X 

a 


CM 

P 


CO 

CO 

0 

a) 

V 




a 

q 

i — 5 

G 


bO 


cr 


d 




p 

0 

B 


X 


G X 

a 

O 

0 

G X 

a; 

c 

0) 

X 

0) 

X 

a 


G 

X 

c 

<*> 


q 

a 


X 

•H 

q 

Pi 


pH 

CO 

X 

G 


>> 

a 

G 

© 

X X 

d 

d 



X 

d 




d 

X 

0) 

0 

X 

•H 


X 

d 

p 



to 

X 

d 


© 

*■ 

X 

a 


a 

X 

•H 

q 

s 

p 

0 

d 

X 

V 

X 

© 

0) 

a 

X 

0) 

G 


0 

hO 


X 

•H 

s 

<y 

pH 

N 

•pi 

pH 

•H 

CO 

X 

*-H 


bp 

a? 

>> X 

© 

0) 

q 

a 

0 

> 

>> 

n) 

d 

X 

G 

P 


rH 

d 

> 

d 


CO 

o 

d 


V 

X 

d 

X 

• ri 

X 

•H 


© 

rH 

* — i 


© 

X X 


a 

G 

d 

a 

d 

a 


X 

to 

X 

© 

> 

o 

■ H 

c3 

p 


X 

X 

d 

cr 


<y 

q 


o 

q 


G X 

0 CM 

? 

© 

a 

0 

d 

a; 

p 


(0 

Q 

M 

d 


• H 

V 

• H 







bfi 

ax 

<y 

X 

C 




X 


O 



0 

CO 

0) 


0 

P 


d 

pH 

q 


X 


V 

a r-H 

CM 

V 

d 

X X! 

Pi 

X 

x 

d 

£ 

pH 

0 

d 


a 

• 

0 

0 

d 

0 

a 


a 

p 



0 

0 

0 

X 



© 

CO 


p 

P 

X 



X 

d 

v> 

3 

x 


V 

CO 


<y 

X X 

X 

G 

G 

X 

© 

a 

0) 

CO 

a 

Pi 

d 

pH 

q 

p 

V 

•rl 

0) 

a 

© q 

p 

0 

0 

CO 

G 

d 

w 

G 

d 

bD 

P 

pH 

d 

© 



p 

>> 

co d 

© 

• H 

CO 

d 

© 

p 

G 

0 

q 

d 

© 

4) 

p 


d 

q 

G 

X 

d p 

> 

X 

•H 

X 

hO 

h£) 


■H 

© 

Pi 

a 

a 

© 

•H 


d 

pH 


0) <D 

X 

0 

X 

d 

d 

© 

4-} 

r — 1 

d 

a 

0 

pH 

X 

to 


•H 

QJ 

pH pH 

d 

G 

X 

u 

© 

p 

X 

0 

0 

CP 

© 

p 

0 

p 

d 

q 

d x 

0J 0 

a 

G 

© 


X 

d 


d 

X 


x 

ft* 


O X 

•H 

V 

X 

P X 

H 

•r-> 

d 

a 



X 

x 










© >> 

© 










C © P CO 

p 



X 







q x d x 

© 



© 




© 



d >> x bo a o 

X 



q 




bO 



pH c G -n X 

* rH 



q 



CO X 

>> q 



ad co -h p x 

CO 

q o 


d 



H q 

d d © 



© x a © 

G 

d q 


pH 

co 


co d 

a x x 



bo p x q a 

0 

o 


a 

• H 


q 

o X 



q o d © x 

u 

© 




d 

© 

bO 



•r! ( — 1 > C © 


x > 


faSW 


G pH 

q o © 



P X 0 © © CO 

© 

q d 


q 

m 

0 

© 0 

• rH X X 



G d -ri p XJ © 

p 

© X 


•H 

< 

X 

G X v d 



x o > a c x 

d 

B 


P 



cr 

d CO G 



pH © X 


q co 


G 

CO x 

© © CO G -H 



v >% v a 

CO 

0 X 


X 

X 

© 

CO P 

0 0 


♦ 

M d CX 0 © v 

X 

P 0 



•H 

% X G 

• H • H 


CO 

a cn x o 

0 

•rl X 


V 


0 

G v 

• (0 pH 


a 

< x a 

X 

> x 


W 

p 

X 

CO -H x *H © 


0 

* © ^ P -H c 

X 

q © 



0 

CO 

d 

d > 



© X d 0 

© 

© B 




C X V 

0 0 0 


X 

P X X N >> -pi 

a 



*■ 

x 

G 

c t 

rH P X 


u 

G q d x x 


p © 


CQ 

d 


d 0 

X a 


p 

w v © x d 

0 

0 X 


x 

0 

© 

X £ 

d x 


G 

o o a x q 


X 


d 

pH 

CO 

to X 

a p d 


a, 

rH a © © *H 


X 


0 

>. 

•H x 

0 0 



X * rl X pH X 


c - 



d 

* 

X © 

© pH 


a 

q p x v s 


© • 



a 

p 

•h x x q >> 


0 

p © cr oo 

• 

> © 


X 


© 

£ 

x o d 


•H 

o a © -'go 

X 

© •• 

/ -~N 

G 

d 

X 

r—H 

to a 


w 

o © © x 

a 

•rl 

© 

© 


X 

X v 

© -H 


a 

Q PH x a G © 

d 

© w 

x 

P 

V 

0 

0 d v x © 


© 

© P 0 0 X 

p 

rH . 

0 

cr o 


q x 

d x x 


X 

£s 0 * — i U E— < 

© 

bO CO 

0 

© 


q 

q co 

to © X 


X 

d g a © 

pH 

q x 


CO 

.x 

0 

d 

• p-> 


w 

0Q d a > © 

0 

•n o 

© 

X 

q 


u © 

0 v 


\ 

G G X ♦ 

X 

if) X 

P 

G 

© 

- 

p 

X - o 


X 

X CO CO © to 


X 

G 

Cft 

a 

X 

x © 

X 


a 

d q xx 

p> 

0 © ' — * 


© 

© 

•H X 

co q q 


© 

0 0 © P co 0 

V 

c a 

• rl 

X 

rH 

X 

X 

q © o 


P 

rH -H C 0 G X 

G 


d 


© 

c 

© 

0 S V 


5s 

xx p o a x 

d 

V X 

V 

3 


© 

p - 

•H X X 


0 

d d o x © 

V 

•H X 


X 

q 

X 

© (0 

co 0 d 


rH . 

a p x © a 

l 

0 

© 

50 

d 

XXX 

•H pH p 


a 

© P X P 

0 

X X 

CO 

M 


© 

£ d 

> a g 


© . 

bo a- H d g a £ 

c 

G 

X 

co 


0 

0 © bO 



G o d X CO G 

X 

© © 

d 

•H 

q 

- 

q » — • 

P X -H 



*H ox 


X X 

0 


0 

X 

0 

a v 


X 

X X X X rH 0 

© 

C d 



•ri 

© 

•H x 

© q 


© 

fl d d d u d 

X 

© c 

q 

X 

X 

0) 

G x ox 

G 

© 0 0 0 X 


a-H 

0 

0 

d 

0 

•H O 

bO G O 

p 


^ pH pH pH p 

X 

© B 

0 

G 

q 

v X G 

• H pH 

d 

3 

© X X X 0 X 

CO 

X -H 

p 


© 

a 

q x 

CO 0 © 

N 

rH 

p d d d o q 

G 

q pH 

0 

3 

a © 

o a 

© C X 

d 

a 

a a a ax d 

a 

1 H © 

0 

o 

0 X 

O • H 

X -H X X 


0> 

CO 

N 

CO 


o 


Qi 


X 


d 


CM 

eo 



CM 

CM 

CM CM 

CM 

o 

O 

O O 

O 

CM 

CM 

CM CM 

CM 



o 

o 


G I r-H 


•H p rH 

d C -H o 

HD 0 0 D ^ ^ 

G b I rH * H _Q • tH 

0 G Q >* P P X 

-H-HQddPG>»P 
*h H a * «h 0 nj h c 


b 

X P P 
G P G b 

x i — i o d p 

q Q Vi 

0 co b p -h x p 
0 P P P — 


b 

q 

0 

8 


P O >> 


d 

ai ^ 


ns 

c 


G 

01 


ns < 

■ H 

p 


>» X 

■ rH 

G 


G 


0 

p 

b 


• rH ' 

p 


d 

nS 

0 

8 



P 



d p 

8 

0 


b 

b 

N 


b 


P 

T— * * 

cn 

05 1 

p—4 

01 


01 

* • 


> H 

ns 


P -ri 

• H 



q , 

p 

t- 

X 

q 


d 

0) 

35 


7—1 

X 

G 

q 

X 

d . 

JC 

b 


P 

r-H 



q 

P 

O 

p 

p 


q 

q p 

05 


• r-4 

0 

01 ■ 

► rH 

£ 

JC 

G 

b 


P -H 


G 


b 



* iH 

p 



d a 

1 

• 

£ 

p — 1 

a 

G 

0 


■ fH 

a 


d P 

a 

0 


> 

X 

GO 

8 



V-« 

b 

O 

X 


u 

0 

cr 

f-H 

ns 


X 


0 G 

0 

* rH 


P 

X 

H 

• rd 



0 

01 B 

P 

X) 

X 



01 ■ 

1 

d 

P 

b 


1' 1 • pH 

M 

P 


d 

b 

GO 

r— f 

0 



8 P 

1 

«H 

0 

01 

X 

q 

0 

0 

G 



>» 


d 


Vh 1 

r-H 





01 

a) u 

P 

8 

b 

q 

q 


«iH 

» — ? 

01 

ns 


d ^ 

b 

■ fH 


• fH 

G 



0 


i—^ 

P d 

d 

♦ fH 

P 

d 

0 

01 


>> 

ns 

r — 4 


a g 

P 

P 



G 

b 

f-H 

is 


b 

01 

0 

r-H 

X 


0 , 

P 

X 

d 

c 

G 


b 

P 

d 


P 


p 

O 

P 


> 

>> P 

f — 1 


X 

X 

ns 

H 

d 

a 

b 

0 


b p 


q 


G 

b0 

q 

O 



01 

01 c 

>»P 

X 

q 





a 

£ 


P G 




b 

►h 


Gi 

b 


e— 4 


d 

d 


0 

>> 


ai 

b 

b 



P b 

0 

b 


> 

-fH 

p 

r-H 

X 



d - 

a 

0 

d 

0 

d 


q 

JZ 

ns 

C 


a 

r-H 

p 


b 

q 

b 

1 

d 


b 

q > 


r~i 

G 

ns 

JO 

ns 

d 

p 

C 

0 


p b 

b 

p 


• q 

0 

b 

a 

0 


t — 1 

a 1—1 

b 

>% 

G 



01 



• r-4 

• fH 


P ns 

P 



a 

P 

u 

i 



P 

a) X 


d 

QJ 

>> 

ns 

ns 

G 

JG 


p 


•H G 





* fH 

X 

Ci 

p 


d 

p 

• *-• 

a 

P 

d 

d 

01 

0 

P 

b 

d 


SC -H 

b 

• fH 


0 

C 

b 

O 

u 


> 

G 01 

Vi 

t 

b~t 

pi 

0 

01 

♦ rH 

* fH 

b 

■iH 



P 



q' 

0 


* — 1 

• rH 


0 

d 0 

b 

0 

d 


r-H 

O 

«-> 


q 

ns 


0 


X 



8 

X 


p 

p 

f — l 

g 

no 

p 


ns 

>, 

X 

d 


JG 

d 


• S 

P 

p 


X 


f t 



b 

f— 1 

U -H 


1 

q 

d 

d 

01 

• r-4 


p 

q 


P P 

r-H 

• fH 


q 

b 

b 

f-H 


q 

c 

a; 0 

X 

ns 

0 

0 

a 


ns 

• 




b 

G 

P 


* fH 

q 

> 


G 

p 


P > 

r— t 

d 

p 

, — \ 


p 

d 

a 

b 

h£) 


X b 

0 

•ri 


P 

■ fH 

b 


• fH 

•H 


P 

01 

0 

p 

>, 

01 

0 

q 

0) 

p 

c 


0 P 

S 

P 


• H 

G 

f 5 

c 


- rH 

♦ 

* H 

> 

r*H 

‘ rH 

d 

p 

G 


a 


•iH 


rH 


c 


P 

cr 

b 


G 

a 

8 O 

01 

>> 

8 

a 

-w 


p 

0 

r-H 

b£> 


O rH 

C 

* H 


c 

b 

G 

8 

CQ 

0 

0 

X O 

r— » 

d 

X 



01 

c 


r-H 

C 


f — < 

0 



• fH 

q 

0 

p 

P 

8 

9 H 

c 


a 

c 

01 

P 

q 

b 

X 

G 

*r-t 


x d 

■tH 





•r? 

0 



P 

G i> 

O 


d 

p 

-*-> 

d 


q 

PS 

Cu 


q p 


G 

Oi 

b 

q 

*-r 

d 


b 

d 

q 0 

X 

ns 

q 

P 

• rH 


q 

0 

X 

B 


0 x 

d 

b 

■q 

p 

G 

d 

4 H 

X 

P 

•rt 

p 

Cl 

c 

p 


S 

X 

01 

0 


• fH 


0 

• fH 

P 

*r-( 

H 

C 

•rH 


> — ( 


-o 

co 

p 

d 


01 


p 

> 

a 

b 



Q b 

P 

C 

0 



P 

< 

b 

q 

d 

-0 h 

H 


ns 

, — 1 

ns 


ns 


q 

b 


q 

d 

b 

♦ iH 


0 

d 


P 

X 


G CO 


- 

d 

• fH 

0 l 

8 

d 

>> 

b 

PS 


>» b 

q 

a 

r“H 

• 

p 

q 

• 

• rH 

G 


0 z 


q 

0 

P 


♦ fH 

G 

d 

PG 

p 


d p 


b 





> 

b 

8 

>» 



01 

* — » 

* 

p 

r-H 

• fH 

0 Q 

p 



03 p 

bC 

ip 

b 

G 

G 

p 

f-H 

b 


M 

>» - 


p 

>. 







q 



c 

c 

P 

• fH 

0 

b 

X 

p 

X 

q 

d p 

rH 

■ri 

*r 

ns 

8 

O 

q 

ns 


b 


p - 

♦ H 

♦ fH 

q 

q 

> ri 

q 



q 

b 

a CP 

0 


Cl 

, 01 

q 

CP 

c 

d 

ns 

> 

X 

d p 

U) 


0 

q 

O 

b 

CD 

■ rH 

C 

r— c 

0 

q 


S 

0; 

f-H 

b 

0 

b 

b 

P 

0 b 

c 

b 

b 

p 

d 

• fH 

0 


P 

60 

5 

a> 

O 

8 

0 

Cl 


> 


G 

c 

• fH 

rH X 

• f-< 

b 

> 

•H 

■ r-t 

P 

G 

C 

• rH 


0 a, 


1 

/~ 

n 

f — 1 


b 

b 

>> 

( b 

b 

8 

0 

p 

. q 

0 

G 

P 

b 

t — 1 

G 

P 

£v 

q p 


0 

q 

f — • 

b 

PS 

q 

d 

Cl 

. PG 

- r— f 

d f - — * 

s 

p 

P 

0 

d 

q 

r~ 

\j 

P 

C 

2 

v-. q 

cm 

P 


d 

P 

P 

Cu 

a. 

0 



CU O 

• r— 1 

-H 

d 

3 S 

q 

a> 


• fH 



d 

P 

U 

lO 

p 

P 

P 

<N 

03 

03 

CN 

O 

O 

O 

O 

03 

03 

CM 

03 


203 RETRIEVAL OF PAYLOADS 



c 



b 

b 


b 






p 


p 

p 


q 









P 

P 


d 




rH 

P b 

X 




r-H 



b 



a 

d > 

G 


b 

>> 

d a 


x , 

P 



a 

p d 

0 


P , 

P 

> 0 


G 


b 


d 

q P 

P 




b q 

b 

0 

0 ■ 

r-H 




q 


P 

b£> 

• h 'q , 

p 

• r-t 

P , 

P 


rH 

X H 

d b 


X 

G 

q 


P 


d 


1 — < 

P r-t 

N r-H 


G 

• H 

p b 

p 

0 

X 

> 


• H 

d d 

d P 


8 q 

b u 

X 

c 

G 

b 



0 P 

p d 



d 

q c 

G 

G 

d 

• tH 


bD 

t — < x 

a 


X 

X 

d 

a ^ 

rH 

q 


G CO 

>, 

b • fH 


p 


0 P 



a p 


• H * 

d p 

q f — t 


d <q 

P X 

p 

X 


01 


q ns 

a b 

d a 


O. 

0 

-«H 

• H 

G 

u 

q 


0 0 

p 

a 


r-H 


q p 


0 

•H 

d 


P CM 

bO • rH 

P d 


>> 

G 

0 

- 

p 



• H 

G X 

b 


G 

0 

• H b 

X 

q 

•H 



G P 

•fH - rH 

• rH b 


a 

- rH 

q p 

G 

d 

0 <n CO 

0 G 

>, > 

P P 



P 

a d 

d 

to 

b 

0 H 

a d 

f — 1 b 

£ P 



d 

X 

b 

d 

a 


CO 


<q q 


• 

• rH 


a p 

CO 

x z 

b 0 


X <-H 


0) 

P 

b d 




G 


P rH 

b q 

8 1 — ^ 


0 

G 

q 

p 

0 


P 

b 

P ’ 

0 0 

b d 


H 

d 

U rH 

0 

• rH 


d P 

rH 

q 

P 

p 

d 

P 

r— 4 

b 

P 

p 

P 

P 

-O 

P 

X P 

c 

u 

X P -H 

q 

a 

G 

X 


rH CM 

b 

>, b 

b 

b p 

G P 

* rH 

0 

d 



d 

q > 

X b 

a 

rH 

G 

G X 

P 

q 

q 

b P 

> X 

0 b 

8 

G 

0 

X 

0 

G 

p 

b 



b P 

^ • rH 

C 

O 

H 


q x 

- rH 

X 

r— H 

d P 

• h a 

p q 

q * 

0 


*f 

hO-H 


d 

0 

X 

b 

q d 

G q 

G • 

P 

01 

0 


q 

p 

p 


> 

p q 

d b 

q b 


q 

^-H 

q p 

0 

d 


b 

O 

b bfl 

q 

b * 

X 

G 

f-H 

0 d 


0 

b 

p 

q 

q d 

b 

q • m 

• rH 

»-H 

d 

0 

p 


q 

p 

a 

q 

r-H b 

. ✓ 

P 

• H 


^ rH 

u 

p 

G 


a 

q d 

P P 

0 

q 

d 

0 

b >. 

b 

d 

r — 4 

b 

d 

b a 

vG 

H G 


pq 

i-r 

q g 

q p 

■ rH 

G 


p 

>. 0 

0 *^h 



u a 

•H 

q 

d 

■ H 

b 

Vi Vh 

0 q 

>. *q 

0 

feC 

X 

q 

P 


Vh 

a p 

< 0 


q 


d 

d P b 


P 

1 

q 



CuP 

• fH • fH 

X 

• H 


bDP 

>. 

01 

0 

b 

P 

X 

b b 

— • p 

q 

P 

0 

• h q 

CQ 

P 


P 

X 

• q 

C, G 

TH G 

C 

d 

X 

r-H 


G 

p 

b 

G 

bfi c 

bCP 0 

b 

•H 


<q b 


* rH 


p 

8 

G b 

■fH 

d *J 

8 

P P 



q 

P 



*h a 

• X 

a 

b 

G 

b 

• H 

q 

G 

X 

0 P 

q b 

bO o 

G b 

q 

d 

G 

b P 

b 

d 

d 

p 

d 

0 q 

a p 

u <q 

- rH 

P 

hC P -f 

p 

P 

b 


0 

P -H 

• q 

d 

G 

X 

• rH 

• t 1 

•H 

X 

r-H 

p 

r— 1 

'H G 

b 

b X 

cr 

P 

X 

p p 

P 

p 


b 

Ji 

g a 

d q 

p 

b 

G 

b 

q g 

q 

G 

q 

X 

d 

0 b 

P d 

+> d 

q 

CO P 

0 d 0 

X 

d 

G 

a 

3? q 


CO 

CO 

o 

cm 


rH 

CM 

CO 

CO 

0 

O 

CM 

CM 


01/13/89 



203.4 Certification. Prior to the NSTS retrieval or revisit 







TJ 






CD 


X <D 




( D 


X 




13 r— 4 


0 X X 

£ 



P> W 

q 

0 


i 


CD X 


CD X x 

<D 



to CD 

0 

p 


r-4 


13 d 


4h ho 

p 


P 

CD to 

• rH 

to 


d 


•H X 

ai cd 

44 bO -h 

u 


o a 

X d 

X 



CD 


> a 

X X 

(!) Ch 

a TJ 

<D 

a 

o 

CD 


P 

CD 

0 <D 

X 

•H 4h 

. a 

q 

q x 

bo a 

(D X 

q 


X 

P U 

X 

a; tj 

bO 

d 

o Be 

q 

X 


• H 

-V 


a u 

>, W x P X 

•H 



«H P> 

(D 

13 

d 

(-4 

>1 

d 

4-i P 

P> r-i q 

t — 1 

13 

a 

CD X 

13 

r-4 

P> 

d 

d 

in 

•H Q 

O CD 

44 

0) 

u * 

X bfl 


P 

q 

> 

8 

q i3 

4J 

in q q 


N 

P 01 

♦H 

a 

0 

•H 

0 


o q 

P C 

p *h cr 

<D 

• H 

13 r-4 

44 9*4 

s — i 

X 

d 

P 

bO 

■ »4 CAJ 

<d 0 

cd ' — y <r 

X 

8 

CD X 

0 4h 

P 

m 

8 

a 

q 

a 

CJ • H 

ts W 

X 

• H 

P d 


d 


a 

• H 

O <D 

^P 

• h TJ X 


a 

H 

0) 13 44 

m 

0 

d C+-J 

8 r-4 

p> d 

in d q 

N* 

• H 

44 H 

« — i q 


q 

a 


d 

q a 

w cj 

a o m 

a 

8 

G d a d 

P 

hO 


CO 

CO 

4h d 

q *H 

0 * — ( 



> 

d 

0 

• h 13 H 


i-4 

8 44 

O >> r-4 

bO 

CD 

W d 

au 44 

to 

a? co 13 

to -H 


•H d r-4 CO C X P d C CD P ^ q q d 

Clrih * h P U 3 tti'U-H d 0 > 

0 P d C O «h H (D 0 08 q a TJ d 

‘H <d a <d bo d i-h 8 q <d p a) ^ cr a a p 

X O X X P <D 0} -H ^hO+JdtD-HOrfW 

d X *H X £ CD tfl W O P ^ *H N *H 

Ntot/) P a 13 a »H i — C X >>r-H a d 

.H • H *H 4h P n m £l! H w O a CD • 

c a in o -o x d tj q w *h o d o * cd 8 tj 

h >> a ppa£apaqwa44.Ha> 

bo r~\ c • h q d cd o <y a <d o a a 

P d 0 W £ ONa-HWbOa-WOTJ o 


o * q *h 

CD 


o 

■H 

d r-4 

p> q 

q * r4 

(D 

•H 

*H 


r-4 

(D 

r-4 

TJ d a 

* H 

w 

2; 


d 

♦H o 

*H PJ 

in 


a 13 

0 

in 

CD 

13 d -h 

f — C 

a 

H 

o 



13 *H 

P P 

•H 

hO 

0 

p 

p 

c 

> 

d 0 13 13 

d 

0 

% 

CD r-4 

q 

q a 

q O 


C 

q 

d 

a 

0 

a) 

0 t- 4 p q 

a 

•H 

< 

-P’ 

d 

d 

o a 13 

CD 

•H 

q 

tSJ 

a 

ai3 

r-4 d 0 

0 

4-1 

CO 

CD 

u 


o q 


P 44 

d 

0 

w 


X d N o 

q 

d 


13 

•H 

q 

q 

in a 

•r4 

0 


X 

u 

CD 

CD 

dad 

d 

p 

Q 


P> 

<D 

W 44 

C J 

a 

in 



p 

P 

a xx 


CD 

Xt 

13 

•H XJ 

q 

0 X 


*«4 

q 

13 

a 


d 

a; q ^4 

a 


P 

P 


0 a> 

•h cn 


q 

0 

q 

p 

2 


CD X d CD H 

0 


d 

U 


13 in 

+3 -H 

. 

0 13 

d 

0 

CD 

in 

4C 43 U 

d 



N 

i 

>> 

P CD 

d x 

q 

a 

p 


a 

P 

CD 

x q p 


13 

o 

d 

CD 

r-4 

d X 

P CD 

0 


d 

bo 

a 

0 

p 

4H o P 

44 

q 

H 

X 

8 

q 

N X 

CD 

• (4 

CD 

N 

q 

q 


q 

- o a o 

0 

p 

H 


•H 

0 

d 

a cd 

4-> 

8 

d 

•H 

in 

CD 

TJ 

q q 


0 

O 

p 

x 


qq - 

0 to 

d 

•H X 

p 


a 

CD 

0 >> <D 

p> 

p 


0 


13 

13 

q 

•H 

X 


0 

0 

d 

U 

•r4 p> 13 X 

U 

ho 

H 

44 

r-4 

CD 44 CD 

p 

0 

t 

44 

a 

a 

q 

0 

W CD <D X 

d 


CO 


0 

P> 

0 P> 

01 r-4 

q rH 

0 



cr 

P 

i cn 44 w 

a 13 

Q 

^0 

p 

q 

q 

a » — c 

q 

d 


q 13 

CD 

a 

• h d d 4 h 

a 

q 


CD 

p> 

CD 

r-4 (D 

0 d 

q 

CD 

r-4 

0 

CD 

TJ 


B m x 0 

• H 

d 

O 

Q> 

q 

8 

0 8 

P qq 

q 

P 

0 

8 

N 

d 

bO 




Cc 

q 

0 

CD 

P CD 

a in 

d 


p 


•H 


q 






U * — c 

P> r-4 



a 

a 

CD r-4 

a 

•H 





a; 


a 

q a 

P 13 

13 

d 

q 

a 

♦H 

d 44 




•<d 

jq 

0 

8 

0 8 

o q 

q qq 

0 

•H 

a x 

d 





H 

43 

•H 

U -H 

44 d 

d 

a 

0 

a 

p 

a 

cn 


o 

03 


205 CONTINGENCY RETURN AND RAPID SAFING 


a 


p 


c 



CD 



>> 

0 






q 


bO 



X 



X 

a 


G 




a 


- rH 



X 






0 




(D 


in 






TJ 


a 

- rH 


CD 


p 


CD 



8 



0) 

TJ 

0 

a 

d 

r-4 




TJ 

TJ 


0 



a 

<D 

q 

u 


bO 


>> 

bO 


d 


P 



d 

a 


c 

a 

q 


0 

C 

p 

0 





P 

0 

in 

q 

q 

■ H 


G 

• r4 

0 

f— 4 





d 

(D 

• H 

44 

(D 

w 


<D 

<44 




in 



a a 



> 



b£) 

d 

c 

d 


(D 



CD 

0 

CD 

CD 

CD 

d 


q 

in 

0 

a 


P 



in 

P 

q 

qq 

P 



- rH 


in 



q 

13 



a 

0 

a 

aqq 


a 

TJ 

• rH 

CD 


r — i 

d 


(D 





bO 


q 

• H 

a 

X 


• H 

0 


a 

CD 

in 

bO 

0 

q 


0 

a 

a 

X 


d 

rH 



in 

CD 

q 

a 

0 


o 

d 

CD 




>> 


r-4 

•H 

hO 

• H 


p 



P 

*r“> 44 



d 


r-4 


d 

8 

TJ 

X 


TJ 



0 


'HH 

a 


d 

P 

8 

p 

CD 

X 


q 

P 

- 



0 



qq 

CD 

d 

0 

P 



d 

0 

a 

q 



(D 


in 

X 

TJ 

44 

•H 

TJ 



*4-4 

c 

0 


c 

qq 



X 


p 

q 

<D 


w 


CD 

■ H 


0 

a 


in 

0 

a 

CD 

cr a 


4-3 

in 

a 

a 


•H 



a 


d 

a 

(D 

q 


P 

q 


d 


a 

CD 


CD 

p 

X 


p 

0 


0 

0 

0 

p 


d 

TJ 


a 

0 

X 

8 


P 


X 

* r4 

rH 

q 


bO 

* rH 


in 



0 

CD 



d 

in 

a 

hO 


d 

in 


X 

- 

X 

p 

p 

CD 



•H 

CD 

• t4 


a a 


in 

CD 

q 

44 

d a 


p 

> 

TJ 

*44 


.0 

q 


x 

O 

<D 





0 

0 


q 


p 

0 


p 

c 

> 

in 

a 

a 


44 

p 

CD 

0 


a 



in 

d 

CD 

p 

d 

0 



a 13 

u 



a 



a 


0) 

a 

q 


CD 


q 



01 

c 


a 

in 

TJ 

X 

a 



V-i 

G 

rH 

CD 


TJ 

0) 


q 

•H 

CD 

X 


a 


d 

bO 

u 

X 


q 

a 


d 

TJ 

a 

0 

in 

in 


in 

■H 

c 

X 


r-4 

q 


TJ 


o 


q 

q 



in 

» r4 



0 

0 

55 

q 

» — c 

CD 

(D 

0 

a 


0) 

0) 


(D 


<D 

p 

O 

q 

d 

aqq 

• r4 



a 

13 

>> 

bO 


P 

•r4 

M 

TJ 

u 

X 

a 

a 

TJ 




d 

c 

o 

a 

> 

H 

<D 

• r4 

QJ 


u 

P 


a 

CD 

S 

d 

M 


q 


p 

a 

q 

a 

q 

d 


in 

TJ 


a 

H 

r — 4 

CD 

(E 


0 

q 

q 

q 



q 

q 

in 

u 


r-4 



r-4 

d 


CD 

44 

d 


8 

r — C 

r-4 


O 

d 

CD 

Oh 

d 

p 

q 

> 


X 



0 

0 

0 

< 

a 

qq 

BO 

u 

a 

d 

CD 

a 



in 

q 

p 

a 

04 

in 

a 

CO 

• H 



P 

q 

u 


TJ 

-H 

a 


a 




a 

8 

a 

a 

d 

• H 


d 


c 

w 

cti 

q 

0 


•H 

q 

d 


TJ 

a 


0 

r-4 

0 

q 

04 

bo a 

b 

P 

a 

qq 

0 

q 

a 

p 

r-4 

t-4 

u 

0 


• r4 



o 

•H 

a 

a 

q 

0 

0 

>> 

d 


■r4 


in 

13 


I 

X 



TJ 

p 

a 

d 

a 

TJ 

in 

S 

(D 

d 



d 

CD 

>> 

CD 

a 

u 

a 

in 

P 

• H 


TJ 

0 

§ 

a 

a 

P 

r-4 

P 

in 

CD 



d 

> 



r-4 

5 

CD 


q 

CD 


d 

c 

r — 1 

TJ 

N 

0 

rj 

CD 

>> 

Q 

<44 

CD 

in 


r-4 

a 

q 

r-4 

q 

d 

p 


X 

d 


d 

qq 

q 

•H 

t-4 

d 

0 

< 

d 

qq 

a 

Oh 

H 

a 


CO 

a 

CD 

r-4 

< 

u 

u 


CO IN 

o o 

03 03 


01/13/89 



208 STRUCTURES 


CD Tf 
P * 


G CD 10 

CD CD P 

•H H -P G CO i — ( CQ 

J> • -H ^ rH P rH O 

0 G b£)P P rH G cd M 

g cd g g <d u d <d p 

*H o r—i G P boa - 10 <D 

P P -H GW G <D rH >, 

I— I GPP* P P G -H G • G 0 P id P 

p G cd G £ a W G G 0 G -h p bDP G 

QiH d MG bO <D G G N- H G G P 
P P GCG-hM-h > G P CO W W • h P CD 

CO cd XP 0 0 W <D 0 CD 00 CD G O -H 

CD O cd CD <D CDG-HWDS T3 OD 


G 

G 

G 

0 

10 P P (D P 

a P P 


PQ 

P 

0) 

G ’ *H 

bO 

bO 

0) 

H 

G P G 

cd 0 


K 

rH O 

•H 

p p 

•H 



>> 

0 H G CD 

0 *H CD 

• 

2 

cd cd p CD G 

W 

G 

G 

cd 

• H C » — 1 i — ! P 

P P «H 

CD 


G P 

• H 

CD 

(D 

0 

CD 

a p *h cd * h p 

•H (D 

Pi 

G 


o 

(J 

P 


a 


cd p cd 

10 G P 

*H 

•H 

P pi 

CD 

* 


0 

CD 

bO 

G p in <h - 

<y -h 

rH 


O cd 

ap cd 

rH 

P 


G 

G CD P 

G CD 


P 

G 0 

w 

cd P 

cd 


P 

• H 

bO-H <D G G 

G 0) 

(D 

CD 

G rH 


0 


G » — i CX G *h U CD CD *P rG *H U *H P <D P >> ' 

p flj (D p 'H -rl G P J> (Dp'f — 1 • H *4H W G G >> (d 

PGOPGOcd^tDU I >*H hO cd cd 0 

ocrx o <d p o <p p g o cd p a 

p 0) CD P O an O G O U (D <D P W P 

G CD 10 a, * P O, d W a H (D rij 0)13 

P >> W G P 0 CO P CD G W T3 p p cd 

WPCDGcdWO^ Gh W U P P P O 

(DWGOcdUOOOG G CD -CD p 

(UG fll Uh rF G G (d G cd G W P W P 

pcdPG>*GGPpPO O id P id P G 0) 

Mtoa-ncdOhO w G <D - <6 S cd cd (ft 

a -H P CD id O P W bflr-H O P O CD 

M G W P W H P O £ G 0 rPPr-nGP 

•OO^HdjDC/l^ CD Cd P G P CD P 

•HdH^ZODGHPP bO G bfl P 

b0 W w O cd G G G P W G G G p G 

♦H G W rH bDP p cd G p (DO p <D P P 0 

W 0 p g-hOP P p P U P p P G P ♦ 

CD P 0 W 0 P P G O cd 0 GPGQ >> 

Ci O CD P G G £ P cd P -CD id (d GrH 

cd CD P 00 ' U GGG P p p <D 0 G 

P P H G 10 O p <d P P p 0 0 G P P p 0 

id CD P G p O f — < (d P P P ^>P £*>» P P 

U (i) OObDcdGGGGPPO U £ O cd (0 

GppCPCOcdlOOGcdcdcd 0 GGO-H 

4i riH.HD-H.HTJ fl) PbOOG CD >% CD <D P (0 
0 0 cd cd hOP G G P O cd p P bO p hO <D p 

G p COGG-hO CD G* a G G a G £ p P 

GPGPCDcdGUGWGOPG <D 0 <D P G cd 

P p OP CUP (DOcdcdPGcdO 0 0 0 <D <D G 

cd g p M o o> ajup co ap p pq o cd p > d 


rH 

CM 

tX) 

00 

o 

o 

CM 

03 


p P >> b£) 

W IXOCDGO P0 

0/ (0 CJCDP P 0 » — « G r-H 

P >> 4-> G H (1) D P GH 0 

b£) P 0 aj CD P p G >* W <D cd a G 

t^G cdrHG p3SdriGOPWG CD CD 0 

0 *h D i — t <D P U (/I h < — < G (D CDG G-ri 

P(0 *<>G . a Ml • H ( — i 0 GPP P 

G C CO CD 0> CD ,pOr-i(DdflSaPGP 

bO G (DP CP GCG ap a CO fl3 P GO 


•hogp • ? o qjg. a 

(0 0 P OQP 0 0 C^ 

CD W P CM £ rH r-H CD 0 
PP PP ' CTj CD G CD 

CO-h l 13 i — i G U G 0 P 
(DdP^OcDnJO-H bfia P 
p CP 10 > p < 

,G> - cycuaGOCD-H GO 

^ U 0(0 GPGCDOP 

G G G C t CD a ri. 0 bO-H . 

*H P oJ nS O P a G cd P P 
(DPP a cdcycdWcdCD 

P^WGCDrH p PGP 
CDO-HOSr-tCDOG ^ O 
to cd (0 u cdM0* H( — ’ cd cd 

ggcduppcd cd>P 

p G cd G (0 fdP-HpP 
(0 cd r-H g cd 

r-H P G G O4)0GCDC 

cd G 0 *h tT. O G 0 10 P 0 (D 

• H 0 M O CD -h G (D cd *h p 

g a ^-vP G^hGSW 

cd ap q 0 ) o o* op 

PGCDOOPcDCDPcdGW 
cd CO P CD G P i — ( GG 

^ cd — 'O CD cd G • 0 0 
- G CDOP0OPO 

to bn co u g 

•(D<DC\cdGP cd io O 

GGP-rH^-P G N (0 P 

OG PCMWOcdOcdcDO) 
«H P » — i O lO *h p a i — < P G o 


a <DG n t H cd cd-H 
GUWCDcdOP N «4H 

c <d g pp aGcd-H 

•HpcdOP CD CD P G 

^pp <DW10P (D 
P m G P G rH C 4H CD > 

cy -h cd *h P 0 cd P 
G • to rH CD G P <D 

..H / — s CD cdP^PP [fl PP 
cdrHGGCDOPGPGPP 
P O OP 0 G *H bo 

G CO £*h GrH GO CD a -H 
0 OPrHcdO GP-HrH 

OprHcdU^M 0 CD M 

a g c o • a-H p 

P cd G *h G » — * (0 0 t H CD 0 

ggo - acdGO-HPP 

Obo p(Da>OOPG 
acd0JGP<O*H G<DG 
OJGPcd GPPjCDBO 

GcdcdNP acdOPG-H 
aGcdio - ao -hog 
p CDPGPcd-nO oa 

GOJP 0G rH o CD P 
cd 0; 0 Cd 0 CD a CD P ^ 

n to 0 p ah a cd cm 

cd ^ CGCDCDcdPrHP • 
P cd-HCDG^. G rH ^ 

p 0 p CD cd H rH 

G G 0PIOP (D (D>P< — (CM 
000*-HtOGPP(DtOcd 
• naGGCDcdGCG PP 


W O rH Cd I 10 rH P 

OP cdGPOPcdcduCDO 
GGPOCQGG CD 

G P to p cdM<DPcdP 
Oto gSp ooa \ 

o (DOtbOCD GOC0N. 

P G-nO-HrH CD cd G CD CM 
SO cd cd toppp GPPPiO 
(0 0 £ O CD .H G 10 to G t 

«)Hp GSP (0 M-n cdr^p 
G >> G G P W -h (0 P U PQ 

PcdcdOG-^OcdQJcdcp 

co ap o -h £ av« g o -H p 


to. 0 MwtoNPQ)abO(oa 
OG (DtOcd-H 0 G cd 
J-i CD G Cd P P G 0 -H CD G 

GPP WOPGGhO 

OGcdPPGGO G G cd 
U<D 0 OGOOPPPtOG 
0 qcd-HO OJUOcd 
tOWP N to CD G cd rH a 

to W GP cd 0 rH p • H P u 

(DCDCdrHpGrHp^JG <D 

g to a g c g cd cr a "O (v 

Pin OOOPGCDcdGCO 
Wcdcd>GO(O*HG0cd s — / 


CM 

CM 


CO 

00 

o 

CM 


01/13/89 



208.4 Pressure Systems. The maximum design pressure (MDP) 

for a pressurized system shall be the highest pressure 
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(2) In addition to other required analyses, co 
pressure vessels shall be assessed for adequate 
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NASA test data or rating exists, the payload organization 
shall present other test results for NSTS review or request 
assistance from the NSTS in conducting applicable tests. 
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209.2 Flammable Materials. A payload must not constitute an 
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209.2c Outside Habitable Areas. Materials used outside the 

Orbiter cabin shall be evaluated for flammability in an 
air environment at 14.7 psi . Propagation path 
considerations of NSTS 22648 apply for material usages 
of greater than 1 pound and/or dimensions exceeding 12 
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210.3 Traceability. The payload organization shall furnish 

the NSTS a list of all safety critical pyrotechnic 
initiators installed or to be installed on the payload, 
giving the function to be performed, the part number, 
the lot number, and the serial number. 
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performed to assure that shorts between adjacent 
connector pins or from pins to connector shell do 
exist. If this test cannot be performed, then the 
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220.8 Communications . Voice communications, compatible with 

the Orbiter communications system, shall be provided 
between the Orbiter crew and payload crewmembers during 
all manned operations. 
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CHAPTER 3: SYSTEM PROGRAM REQUIREMENTS 



302 HAZARD LEVELS 


302 . 1 Critical Hazard . Can result in damage to STS 

equipment, a nondisabling personnel injury or the use 
of unscheduled safing procedures that affect operations 
of the Orbiter or another payload. 
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303.2 Safety Devices. Hazards which cannot be eliminated 

through design selection shall be reduced and made 
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CONTROL. A device or function that operates an inhibit is 
referred to as a control for an inhibit and does not satisfy 
inhibit requirements. The electrical devices that operate the 
flow control devices in a liquid propellant propulsion system are 
exceptions in that they are referred to as electrical inhibits. 


CORRECTIVE ACTION. Action taken to preclude occurrence 
identified hazard or to prevent recurrence of a problem. 
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FAILURE TOLERANCE. The number of failures which can occur in a 
system or subsystem without the occurrence of a hazard. Single 
failure tolerance would require a minimum of two failures for the 
hazard to occur. Two-failure tolerance would require a minimum 
of three failures for a hazard to occur. 
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PAYLOAD SAFETY NONCQHPl I ANCE REPORT 



Figure 2.- Payload Safety Noncompliance Report. 
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